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LETTER TO THE EDITOR
Late onset sepsis in NICU – are we are all looking
through the same lens?
To the Editor
We read with interest a study on demographic and clin-
ical differences between late-onset sepsis caused by
coagulase-negative staphylococci (CoNS) and other
pathogens in a neonatal intensive care unit (NICU) [1]
and found that relevant research questions and contro-
versies still prevail in the subject of neonatal late-
onset sepsis.
Neonatal sepsis is an infectious disease potentially
complicating the course of the newborn infant and late-
onset sepsis, which occurs after 72 h of extra-uterine life
is a considerable cause of mortality and morbidity in
newborns admitted to the NICU [2].
Epidemiological data from NICUs in the United
Kingdom suggests most cases of late-onset sepsis, or
healthcare-associated sepsis, are caused by gram-posi-
tive pathogens (70%); in preterm and very low-birth-
weight infants, gram-positive bacteria was responsible
for 49% of all episodes of late-onset sepsis and the
majority of those was coagulase-negative staphylococci
[3]. In a large US study, CoNS was reported as the cause
of nearly half of all cases of late-onset sepsis in preterm
and very-low birthweight infants and, of all sepsis epi-
sodes caused by gram-positive pathogens, almost three-
quarters was likely to be CoNS [4].
CoNS-related late-onset sepsis is more common but
has a lower mortality rate when compared to sepsis
caused by other pathogens. However, in susceptible
infants, it is associated to significant morbidity, including
poor long-term neurodevelopmental outcomes [5].
The article by Berlak et al. analyzed the demographic
and clinical differences between neonates with late-
onset sepsis caused by CoNS and other pathogens in a
NICU in Israel [1].
Epidemiological trends in this retrospective study
were consistent with the available literature: most identi-
fied cases of neonatal sepsis were caused by CoNS and
mainly affected infants of lower gestational and
chronological age. Patients with CoNS sepsis generally
had non-significant variations in body temperature,
lower rates of necrotizing enterocolitis, meningitis or
neutropenia, and higher rates of parenteral nutrition
than patients with sepsis caused by other pathogens [1].
In their multivariate analysis, the authors identified
parenteral nutrition as the only independent risk factor
for developing CoNS sepsis. Lipid infusions have previ-
ously been associated with increased rate of blood-
stream infections in neonates [6]. Other known risk
factors for late- onset sepsis are prolonged length of
stay in the NICU, duration of central line use and mech-
anical ventilation, likely due to disruption of normal bar-
rier functions and exposure to pathogenic
microorganisms [4]. In fact, evidence shows that the
increased risk for late-onset sepsis in infants on paren-
teral nutrition is associated with a delay in initiating/pro-
gressing enteral feeding [2]. However, this usually
increases the risk for gram-negative pathogens, not par-
ticularly for CoNS.
It is noteworthy that Berlak et al. [1] found an associ-
ation between CoNS-related sepsis and parenteral nutri-
tion. However, even though there were slightly more
sepsis episodes caused by CoNS in infants with central
lines, this relationship was not statistically significant. On
the other hand, an association – also not significant but
thought-provoking – was found between non-CoNS sep-
sis and peripheral lines. Peripheral lines are often not
even reported as risk factors and perhaps this could be
worth looking into in future research, since the majority
of infants admitted to NICU will have peripheral access
and, as opposed to CVCs, insertion bundles are often
not applied and handling practices are not streamlined.
Moreover, it is unclear whether the use of peripheral
cannulas increases the risk of sepsis in more vulner-
able infants.
It is inevitable to highlight issues around the defin-
ition of sepsis used in this study. This is a controversial
subject and pointed out as a major factor affecting inter-
pretation of studies [7].
The authors used the CDC definition of sepsis in
adults, in which two blood cultures are drawn from two
different intravenous sites and only if both were positive
would they consider a sepsis with CoNS [8]. In paediatric
and neonatal critical care patients, although a positive
culture is often considered the ‘gold standard’ definition
of infection, culture-negative, clinical sepsis is usually
enough to warrant treatment. Likewise, a pathogen may
be identified in as little as 36–51% of cases of sepsis in
adults even though sepsis is defined as SIRS in response
to an inciting infection - about half of sepsis episodes
seen in pediatric patients are culture negative [7].
In neonates, a clinical scenario where blood cultures
are negative, but the infant displays signs of clinical sep-
sis is far more common than blood-culture positive sep-
sis [9].
Furthermore, blood cultures with CoNS are among
the most difficult microbiological findings to interpret.
Contamination rates are considered high in the NICU
and samples obtained from intravenous devices are
prone to be contaminated with CoNS [10]. Positive
blood cultures with great cluster growth and positive
within 48 h of collection have been associated with an
increased likelihood of significance, but are not unques-
tionably sensitive or specific, and may be affected by
prior antibiotic use. This makes interpretation of results
difficult and very dependent on clinical signs and symp-
toms associated to the suspected sepsis episode.
In a nutshell, the work of Berlak el al. [1] gives valu-
able insights into neonatal sepsis in a country- specific
NICU setting, but also highlights the need for a consen-
sual definition of neonatal sepsis and the true impact of
not treating blood culture-negative late-onset sepsis.
Similarly, the real impact of parenteral nutrition and
the role of central lines in neonatal sepsis should be
clarified: where does the risk lie? Is it during insertion, is
it the type of infusion or handling issues? Finally, some
research could be dedicated to the neglected subject of
peripheral lines and their role in late-onset sepsis in
the NICU.
References
[1] Berlak N, Shany E, Ben-Shimol S, et al. Late onset sepsis:
comparison between coagulase-negative staphylococci and
other bacteria in the neonatal intensive care unit. Infect Dis
(London). 2018;50(10):764–770.
[2] Afonso EDP, Blot S. Effect of gestational age on the epi-
demiology of late-onset sepsis in neonatal intensive care
units – a review. Exp Rev Anti Infect Ther. 2017;15:917–924.
[3] Vergnano S, Menson E, Kennea N, et al. Neonatal infections
in England: the NeonIN surveillance network. Arch Dis
Child Fetal Neonatal Ed. 2011;96:F9–F14.
[4] Stoll BJ, Hansen N, Fanaroff AA, et al. Late-onset sepsis in
very low birth weight neonates: the experience of the
NICHD Neonatal Research Network. Pediatrics. 2002;110:
285–291.
[5] Stoll BJ, Hansen NI, Adams-Chapman I, et al.
Neurodevelopmental and growth impairment among
extremely low-birth-weight infants with neonatal infection.
JAMA. 2004;292:2357–2365.
[6] Avila-Figueroa C, Goldmann DA, Richardson DK, et al.
Intravenous lipid emulsions are the major determinant of
coagulase-negative staphylococcal bacteremia in very low
birth weight newborns. Pediatr Infect Dis J. 1998;17:7–10.
[7] Wynn JL, Wong HR, Shanley TP, et al. Time for a neonatal-
specific consensus definition for sepsis. Pediatr Crit Care
Med. 2014;15:523–528.
[8] Horan TC, Andrus M, Dudeck MA. CDC/NHSN surveillance
definition of health care associated infection and criteria
for specific types of infections in the acute care setting.
Am J Infect Control. 2008;36:309–332.
[9] Verstraete EH, Mahieu L, D’Haese J, et al. Blood culture
indications in critically ill neonates: a multicenter prospect-
ive cohort study. Eur J Pediatr. 2018;77:1565–1572.
[10] Buttery JP. Blood cultures in newborns and children: opti-
mising an everyday test. Arch Dis Child Fetal Neonatal Ed.
2002;87:F25–F28.
Elsa da Palma Afonso
Neonatal Intensive Care Unit, Rosie Hospital, Cambridge
University Hospitals NHS Trust, Cambridge, UK
Department of Internal Medicine, Faculty of Medicine & Health
Science, Ghent University, Ghent,
Belgium
elsa.Depalmaafonso@ugent.be
Stijn Blot
Department of Internal Medicine, Faculty of Medicine & Health
Science, Ghent University, Ghent, Belgium
Burns, Trauma and Critical Care Research Centre, The University
of Queensland, Brisbane, Australia
Received 28 September 2018; revised 5 November 2018;
accepted 6 November 2018
 2019 Society for Scandinavian Journal of Infectious Diseases
626 E. AFONSO AND S. BLOT
